I Short communication KOREAN JOURNAL OF APPLIED ENTOMOLOGY I

-85 K] (©) The Korean Society of Applied Entomology
Korean J. Appl. Entomol. 59(4): 455-460 (2020) pISSN  1225-0171, elSSN  2287-545X

DOI: httpsy//doi.org/10.5656/KSAE.2020.11.0.066

Bri2|ZIk=212H [ Paromius exiguus (Distant)](Heteroptera:
Lygaeidae)0f| 2|t B 0|4} I/}

NES - ZZ - 0N - PalZ! - wrat

IEUSASY SASHNE ASEST BRSS!

Rice Grain Damage by Paromius exiguus (Distant)(Heteroptera: Lygaeidae)

in Rice Fields

Bo Yoon Seo, Jum Rae Cho, Si-Woo Lee', Hey-Kyung Kim' and Chang-Gyu Park'*

Crop protection Division, Department of Agro-food Safety and Crop Protection, National Institute of Agricultural Sciences, RDA, Wanju 55365, Korea
'"Department of Industrial Entomology, Korea National College of Agriculture and Fisheries, Jeonju 54874, Korea

ABSTRACT: Rice grain damage caused by Paromius exiguus under various conditions in paddy fields was analyzed. One nymph of P.
exiguus caused 2.7 pecky grains in brown rice in one day, and sixteen nymphs caused 132.3 pecky grains over sixteen days. The
relationship between the inoculated nymphal density and the number of pecky grains was well described by a linear regression (Y =
8.8446X, r* = 0.9622). When a pair of P. exiguus adults was inoculated in the heading stage of rice, the damage at the time of harvesting
consisted 0f 40.2% of cracked rice and 30.5% of pecky rice among whole rice grains. Inoculation of 16 pairs resulted in 81.7% of cracked
rice and 74.5% of pecky rice. The damage analysis indicated that the quantity of ripened rice decreased as the damage started earlier in
the heading stage of rice. On the contrary, the proportion of cracked and pecky rice rapidly increased from the heading time until 28 days
after heading of the rice grains.
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ol

o
K
ich
™
5
w

IeRla) oF% % AFe] g 1] ol el T 2o ATk STl oFF vl E 192 459
70, 165218 1692 1E 3 W 59 W 132.37/09] wbe) A sIsleh, Eamsh wgv] A 159k 1)
FERRSIEKY = 8.8446X, 1 = 0.9622). F57/100 SrhIeelAl 4% 14 HEW A5 vl 53 A W wJsh2 53]
10182 30.5%S107, 164 AIe A9 FRIEE 81T%, W) &2 74.5% WA=, 1) 5 Ao W 33 o

1

=1

e )
off I
=T

[ NS

=

o
oo

[

-

=

o M
=

o 2 oy
tlo o ox o

o

A A3 24 2790 71180S Atolle WY 5585 AaNTIe BEE BloH, 571 B 5714 71sskels 7 & v
&o] STk B vehlo] 7k A7) o whet B of 2} 33 o] Apo]7h HA s

oy
=
=3
ok

teRl==A, |, J8), 558, HRve

St [ Paromius exiguus (Distant)]= = A5 A= 933 sk, 1A= woflAl, 24 = At
(Hemiptera) 1= 7 Lygaeidae) ol &3, gh=t A& & ol A, 3At= =2 B W ShEa} fZof A i gst, 24 A
of x5, Y20] 749 ST ARLA| ol A] T} HAEH= Z W 3AI oFFT S50l W oAk Thelishs Ao Bl
o2 AEA It} (Takimoto et al., 1989). =FUjol|A] St}&]7] o] QJcH(Park et al., 2009).

ol A =Rl Foll o5t ¥ v u] Aol ek A=

19773 35 33t 29 A4tellAl, 1985 453t 52 4t

Ri:ﬁﬁog:;:iﬁo; Czlz)a;()g;g];::ics@el;or;z&;mber 21 2020 AN, 2001 737], 355, 2, A, Aol Sl olA
Accepted November 27 2020 21 7} Bargl vp Iei(Choi, 1987; Han, 1987; Lee et al.,

PO

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.




2001). FHopx|of| A e AR Foll 27k W] WhAgof w3t Har
7F AL gl o), 2001 A7 = ZEA] o2 Ao 1200 ha
o v 243}, 2006 7] %= S A] A2k 7HAA] Q1100
F717F kRt WolA bRl d A of ot vhn] 7t Als)
A ¥ o] BiLElo] 2 FEG WFTPark et al, 2009)
A7) SfellA] she] iu] o] Tt s = o
AAEkE teel ] FRE % 28%50)v, 1L FojA] nle] et
N=HA(Togo hemipterus), 7INHeZ=HA(Eysarcoris
aeneus), w232 = A A (Rhopalus maculatus)7} =] WAYs}H
=39 =AA2} 519K Goh et al., 1988; Cho et al., 1991). T
P ZEo| A At Hof led A {E HFRT Ay} At
A 5 1052 e AR} P S ek o2 Bl
CHGoh et al., 1988; Cho et al., 1991). 3}A| 4t 2] RS-} =
Ajsze] P o] w2 yin) o] Wb} 1 vl afo] Ut o
Fo o9 Bt Aol

A S WG] ol B2l I 8= oty
ouz ol A Bo7} A A E o] BhZo] AA ¥ &
Zlof] LM oJ 3ES u) 2 chIwata and Yoshihara, 1976; Sugimoto
and Iwaizimi, 1979). B]2] 57| Zo| A =g AFof 2]t 1
o4} W3k} 7 A A1 B27lelA §457] Aol 2 el
#] @lti(Iwata and Yoshihara, 1976; Sugimoto and Iwaizimi,
1979). SHANE LA ol o]t ¥ o] Wby AL v 5
oAl71e] whet Zpe] 7} Qlom, 53] 1 o] &7 7} A ¢
AT WARE719 A A= B L st g Ao s Haly
¢JthIwata and Yoshihara, 1976; Sugimoto and Iwaizimi, 1979).

222 ol A 2 o] 2|49 71l 4 AlAE 4]
Ao 2 FARWA FAA, FHEA O] S7H= 2ot HE
SAlol ZFsfishs et A 7ol WAl S7IskAL Sl ol
). o2t 2 S o5 A4 A ol ofsf =
o ubn| 53} o] o] g o E FF¢FE A= =
AT B Q1 e 7|0l AlashAl 8tstal Qlek. whet
A2 AE o S50 Stk o] HEY e

o

rEoxe

2 Grlete] Srkel7leRAe] Entacl Tl et £ 9
3712 A4S S st A Syl

oS BT A TEIIRI0 WE mish

A7) A G4 Sl ehea A
ZH1000 m?)o)| 4] 2003 5 27 o] o2l i 717 o]t =4

456 Korean J. Appl. Entomol. 59(4) 455~460 (2020)

BlS B2 A 0.2 AusA AR skt 1Y
sAo] 1= 89 21 Yol E45 Aksglon] 89 2620 ol
70%747) 2451900 99 12 A8 252 Frieileala) 2~
47 OFF(E 3 S 7 1,2,4,8 U 16712 7471 1,2, 4,

o W
[

‘I

)
ofN

ol

oh
8
i)

32 8

o
MT
o =
N
fu
2

Mo
ok
B
o,
_1EI
ok
OI:I
=
B
el
2
>
jucd)
r'e
N
i
ow‘
rlo
o

ol E
==

Hr -lgi L
e & o

il

I AolRE T ETE 2L
AZ71 st Sl d A o 25

B4 = fenthion -5-A|(10008)E 1 L 7+
g3t Srie Ay g 9l A
of3t TshE 24 951l 10
452 4-2k60] 2007 A1 A7) F 43 H0]7|(SATAKE,
Japan)E o]-§5to] FH|= = £ F e vbu] o) 45

ZASIT.

bl o
)

o
oy op
= o

X

ofN

N

o
_(|)L
2
£
ot
i)
o

i

] 15of] A=)+

E N
i
¢
2
2

Z7| €5 FUE=0] mE misH

7%= UA BE] st
ZH(1000 m*)of A 2004 5€of| 7] 0]y
O 2 Al LoE(2AYF) Aul Aol A Al
TR 7931 UM 75%H = S0) 2 A 2= B 85 I
of w7t ¥l YA FHUE AL AR Y] Alo]A|(7F= 50
cm x A2 50 cm x 0] 100 cm, 217 15 mm FH]2} 2|l
2 3oz Al E o] gsto] T o3| Askqict 2%
AE A, -3k 24 A17k0] stA] R A o, 5
33, ) BB x Se0] =5 em x 15 om) o] 21741, 2,4,
8 9 164 98 F AVE f8kto] W Bkl 947
oAk Ho| & AlFahA 3 Y7428 £3°C, 40 ~ 60%RH)
oA aulE =5k 84 6 2 A4 Htgold Al
LF= AP AP Alo]A| Ao A ¥ E Fotod 453t
At Al B 281299 22 Y of] A2t R 51l o, &
Aol Al Aol A] ol A S413 HE Al ES 2% 58 &
%7](Heavy Duty Hand-Held Vac/Aspirator, BioQuip) = 332
sto] A WA oF it S sl BeE A
o 2 Bl= 2090 AR T 5 AE ARSI H,

AP B MRl ol 1ARE A AAIA 4 o1& Al 75t

(e

off
-
ol

=

N O{Nf
=

>,

f

o

2

=]

H

)

=

o ot
Hel

=

)
9‘_11
T @ 1~

Ja}
N o
w5y

al

2740|2 A|7)8}3 & M= 48 H0]7|(SATAKE, Japan)
s Ayel 2] et Q142 Alo] Eatu)
[e]

e T g B Aol A Ayt

[e) ()
S ARESERITE W] of gt A= =A RO



B OlAf S= FH=0f [E misH

B71%= 9 G S E A s sis T Al 2
(1000 m?)o]| 4 2004 64 7% o] 2K 7] A o]o}at EXHE 1
ZAul vFA) 0 2 2ufEFHA AL 535k IT) 2 2]=8Y 27
Q&2 AL 50% o]AHS Z20l 7136}l o] YR E 49

=T ‘o
HE 02 E4 536 U7HA] & ¥ Akt ZF A g Al 7]o A

F(BHA) 10940] H2SHA) §he- ¢k, 4 2t Sutel) 2 oF5(G3 ~
43) 2 1002l oF% HEUE 2 HE/ K] 02 ofs) A
o 7143 Tk E AT 0 2 AEH oM, 407 HE
712bo] Bt F A7) ABolA AN i BUsh o
A 2552 AT 109 1490 He) 7 He S3falg]
o, 45l B 2007 AU F 5 Y4 EASHch

Sz Ealn)g & ubgu|dl 27
afaf At e
of| thgk At = A RFo] Hof Alito] E71stGiT

SA ®2|

o5 AF Ui B ALl uhe vl A= tigt FA

J_
ot
"
c 2
N
N
©
ox
rﬂ

f

S35 o) St d A ofF 1nhe]E 191 A5
& wf, = 2.7719] ¥ 7L WAkl o w, 4nte|E 4
R ET 7S 1271, 8wl & 8 Ut A E3et 74 9- 4371, 16ve]
S 16U WSS A5 79 1323709 vEdn| 71 A= o] A
2] 7+ 11 ek 601 2] Z}o]E K gJrKTable 1). HEU Lo} HE
£ HHR] Y 0] EakEA Aat HE U= 1l
(F4.50=40.933, P <0.001), £ 7|7k 7Fol|(F4 50 = 106.272, P <
0.001) sAA &2 {23t Zpol7} Qi o, HEFU =l 4%

|

Table 1. Number of pecky rice grains according to the inoculated nymphal density and inoculation periods of Paromius exiguusin brown rice

Inoculation periods

Pecky rice (No, meantSD) by the inoculated nymphal density/hill

(days) 1 2 4 8 16
1 27+23 7.0+6.1 33+06 63+4.7 47+15
2 2715 6.7+3.2 7.7+3.1 6.0+3.6 10.7+5.1
4 53429 8.0+2.0 120+53 13.0+3.0 14.7+2.1
8 73+15 87+46 20.0+4.6 43.0+5.0 363+11.0
16 10.7+6.7 26.0+6.9 43.0+9.2 83.0+11.5 132.3+33.2

Table 2. ANOVA of pecky rice caused by various nymphal densities and inoculation periods of Paromius exiguusin brown rice

Source Type I1I Sum of Squares df Mean Square F value P value
Corrected Model 62670.080° 24 2611.253 36.593 000"
Intercept 32572.920 1 32572.920 456.459 000"
Density 11683.947 2920.987 40.933 .000™
Period 30334.213 7583.553 106.272 .000™
DensityxPeriod 20651.920 16 1290.745 18.088 000"
Error 3568.000 50 71.360
Total 98811.000 75
Corrected Total 66238.080 74

* R squared=0.946 (adjusted R square=0.920)
" indicates P < 0.01
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Fig. 1. Relationship between the inoculated nymphal density of
Paromius exiguusand the number of pecky rice grains, according
to their feeding per hill. The infestation periods were of 16 days.
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Fig. 2. Relationship between the number of pecky rice grains and
infestation periods of Paromius exiguus.
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Table 3. Population increase and damage in rice grains caused by various initial inoculation densities of Paromius exiguus adults in rice

fields
Initial. densiFy Final density/8hill (mean + SD) Ripened grain (%)" Cracked rice (%)” Pecky rice (%)

(No. pairs/8 hills) Nymph (No.) Adult (No.)

Untreated control - - 82.1aY 25.5d 13.9d
1 20.5+17.6 243+43 78.5 ab 402 ¢ 305¢
2 61.5+333 53.0+£13.5 69.6 bc 37.6¢ 38.3 be
4 79.8 +£5.7 82.5+17.0 63.0 cd 63.0b 53.4b
8 101.8 +34.9 107.5+11.5 57.0d 56.1b 49.1b
16 190.5+35.4 204.8+33.4 356¢€ 81.7a 745 a

D(Number of ripened grain/number of total grain) x 100
I(Number of broken rice/number of ripened grain) x 100
I(Number of pecky rice/number of ripened grain) x 100

YMeans followed by the same letter within a column are not significantly different (P > 0.05, Tukey’s test).

458 Korean J. Appl. Entomol. 59(4) 455~460 (2020)



S Bl 18 HS9 45 30.5%FE 164 JE+
Z =4 dn]9] 74.5%7} HEd | $itK Table 3). th29] 7
> 5552 82.1%, &L 25.5%, HEu]E&-2 13.9%2
v s EnlEo] HlaA] =9kt ol= Al el ol
Bop S et et i 2 S u] 15t gakA o)X A4

1717}1‘«% ‘; & A & Aol X & é 28}17] 4 ou]

o [r oM
noofy °

B OlAf S= H=0j = mfsH

SO 24 5 Aol whE wjs) ¥ o)Ak s
ZARRE AV S8 oFFol 7Hlsk RS B9 E A% 7
A G LT (75.5%), F 58U o] - HE|= A
& WHA] QT Table 4). 12U A 450 T2 450 714
SIS A 9 AFoll 7P A FFE TS AL oY
et Aokou, 242097 s=ES AR AoR
LEFSTH Table 4).

oFF Bl 5ol ofeh s A Fe] - o)Ak &

7} Axjo] w2 BA|Z(P <0.05) 20| S BHeldk 4= QIgle.
L B AR 25 28U HAA R S8k
F2 moltr} s2gto] 77k A7l @58 ashs e
H Y THTable 4). ThH Hb&n]&-0] #H° i—/F%_]XW} Azt
o whel, &4 3 28U7A] FA ] 7
o] Fol = ThA] HolE=t 3RS Ko F3hulg Z7fe} ulsgt
732 Y ti(Table 4). 0] 9} 22 Avh= A4 A& w7} oJo]
wratal] 2)7] Heof| 13 w2 Hf-ofli= 28 24 A] ]3]
J8 ZAlo 2 Haltlo] Nelr| 7}t 57 L} Bhdu) 7} uhay
329 ool ATt w7t 37 o]T4
= A3 AT S2o] vrolr] 7] &

O

o 001' _‘EL -lO{'

gi:d
lo

_O|L
e
N
3
4

il

>~
O
=

ooz

ol
]
O il = g

o,
L
o
el
N
[0

m S

)

©
o,
i
)
:Oul_“,

w Briejziease) o5t A
= S48 Jee

PR3
o
"
<
=
>
o,
%

= of

N

=

= "AH, 5
St obeH]
P ol a7 7S
olek. W o] 24
7] Erte|7lw A
Ao ARFARE

ot jil s
i
.
opN
N

=) e e ofx
o
e
=
i
3
o)
=
o
o)
of
ool

N
2,
rir
u
X,
=é
N
U
D)
o
flo
pod)
o
Hu
v
a,
.o

lo
T
4
N
=
ot
i)
L)
™~
I
e
2
12
ofje
1o

2

3|

X

|

s

op

FQL’ mﬂ:
3 og
2 o
LS
= XE
et

offt ot
= ~1> 1z

ofy
1o

( m_]?‘,_‘
oX o

o n2 M
H1
i
i)
1L
9#
=)
hu)
=
L
ruh'. m

o

o 1o
T
L)
)
T
T, o

QL
N
32
°

H

Mo Mo ox N we E 4
+
30
T
)
O [‘E
jab)
=

N
>
il
l‘m J1011
et
ob
st
+
¥o
o
po)
|o
u
2
R
i)

Table 4. Analysis of the damage caused by Paromius exiguus according to the inoculation timing in rice fields

. Ripened grain (%)" Cracked rice (%)? Pecky rice (%)
Inoculation date
Nymph Adult Nymph Adult Nymph Adult
control 89.3 ab” 89.3 be 82a 8.2 abe 0.6 cd 0.6 d
heading stage 75.5¢ 79.0 be 5.1 ab 6.6 be 0.0d 3.4 bed
4th day after heading 749 c 779 ¢ 140 7.0 be 03d 1.5 bed
8th day after heading 87.0 ab 79.4 be 6.4 ab 11.5 abe 1.0 cd 49a
12th day after heading 844D 79.6 be 7.7a 6.1c 1.9 bed 2.8 bed
16th day after heading 88.4 ab 81.4 be 9.8a 12.6 abc 2.5¢cd 4.6 abc
20th day after heading 84.1b 81.7 bc 83a 12.4 abc 3.2 ab 4.8 abc
24th day after heading 84.6 b 85.6 bc 92a 13.4 abc 3.6 ab 72a
28th day after heading 92.0 ab 82.0 bc 105a 15.0a 4.7 a 75a
32th day after heading 94.0a 93.0a 8.7a 10.4 abc 2.7 abc 3.1 bed
36th day after heading 89.1 ab 88.1 bc 9.6a 13.9 ab 2.0 bed 5.2 ab

D(Number of ripened grain/number of total grain) x 100
I(Number of broken rice/number of ripened grain) x 100
I(Number of pecky rice/number of ripened grain) x 100

YMeans followed by the same letter within a column are not significantly different (P > 0.05, Tukey’s test).
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